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Background: Various studies are currently investigating ways to prevent lifestyle-related diseases and obesity among
workers through interventions using incentive strategies, including price discounts for low-fat snacks and sugar-free
beverages at workplace cafeterias or vending machines, and the provision of a free salad bar in cafeterias. Rather than
assessing individual or group interventions, we will focus on the effectiveness of nutrition education programs at the
population level, which primarily incorporate financial incentive strategies to prevent obesity. This paper describes
the protocol of a systematic review that will examine the effectiveness of financial incentive programs at company
cafeterias in improving dietary habits, nutrient intake, and obesity prevention.
Methods/design: We will conduct searches in the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE,
Embase, and PsycINFO.
Interventions will be assessed using data from randomized control trials (RCTs) and cluster RCTs. However, if few such
trials exist, we will include quasi-RCTs. We will exclude controlled before-and-after studies and crossover RCTs. We will
assess food-based interventions that include financial incentive strategies (discount strategies or social marketing) for
workplace cafeterias, vending machines, and kiosks. Two authors will independently review studies for inclusion and
will resolve differences by discussion and, if required, through consultation with a third author. We will assess the risk of
bias of included studies according to the Cochrane Collaboration’s “risk of bias” tool.
Discussion: The purpose of this paper is to outline the study protocol for a systematic review and meta-analysis that
will investigate the effectiveness of population-level, incentive-focused interventions at the workplace cafeteria
that aim to promote and prevent obesity. This review will give an important overview of the available evidence
about the effectiveness of incentive-based environmental interventions to improve obesity prevention in the workplace
and will guide future research in nutrition education and health promotion globally.
Systematic review registration: PROSPERO CRD42014010561
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The proportion of adults who are obese is dramatically
increasing worldwide [1,2]. The United States has seen
the highest proportion of obesity (body mass index
(BMI) ≧30) at 36.5%, while obesity figures have also in-
creased in various developed countries including New
Zealand (28.4%), England (24.8%), and Australia (28.3%)* Correspondence: sawada-ki@kiryu-u.ac.jp
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unless otherwise stated.[3]. Metabolic syndrome—a collection of conditions that
occur together and are associated with obesity including
diabetes, high blood pressure, and high cholesterol—is
also on the rise.
Obesity is most common in people aged 40–60 years
[4]. This age group also represents the largest proportion
of workers. The workplace therefore provides a suitable
setting to not only deliver dietary interventions to workers
of all ages but also to target this high-risk demographic.
As people spend more than a third of their day at work,
and may access the workplace cafeteria up to 1–2 times orl Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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behavioral change, particularly targeted at dietary and
buying habits [5]. Previous nutrition educational interven-
tions have mostly been carried out at the group or individ-
ual level. However, a population approach has a much
wider reach and has a greater possibility to change dietary
behavior as well as prevent obesity in those who are not
yet at risk.
Using a behavioral science theoretical approach that
incorporates psychology, sociology, health education
pedagogy, and nutrition education is known to be effect-
ive in promoting behavioral change. In recent years, ef-
forts focusing on product taxation and pricing strategies
have attracted much attention. For example, higher taxes
on tobacco products have led to a significant reduction
in smoking in the United States, Mexico, and Australia
[6-8]. Applying a similar taxation strategy to foods high
in fat and sugar has been a hotly debated topic among
governments and food and nutrition experts in recent
years. Several European countries are currently leading
the way in trialing a diverse range of food taxation strat-
egies [9-11], including Hungary [12], which in 2011 in-
troduced a food tax known as the “potato chips tax” to
snack foods high in salt and sugar. Various studies are
currently investigating ways to prevent lifestyle-related
diseases and obesity among workers through interven-
tions at the workplace such as healthy cafeteria menus,
point-of-purchase (POP) advertisements [13-16], free
meal or discount tickets for healthy meals, price dis-
counts for low-fat snacks and sugar-free beverages at the
cafeteria and vending machines, and access to a free
salad bar [17-20].
Rather than assessing individual or group interven-
tions, we plan to systematically review the effectiveness
of nutrition education programs at the population level
that primarily incorporate financial incentive strategies
to prevent obesity at a global level.
Methods/design
Objectives
To examine the effectiveness of financial incentive pol-
icies at workplace cafeterias in improving the dietary
habits, nutrient intake, and BMI of employees.
Type of studies
The review will include randomized control trials (RCTs)
and cluster RCTs. If there are few such trials, we will in-
clude quasi-RCTs. We will exclude controlled before-
and-after studies and crossover RCTs.
This protocol is registered with PROSPERO (International
prospective register of systematic reviews) at the National
Institute for Health Research and Centre for Reviews and
Dissemination (CRD) at the University of York (registration
number: CRD42014010561).Type of participants
Participants under 65 years of age who are employed at
any worksite.
Type of interventions
We will assess food-based interventions that focus on in-
centive strategies (discount strategies or social marketing)
for workplace cafeterias, vending machines, and kiosks.
We will consider calorie counts for food consumption as a
co-intervention. If we identify studies that include calorie
counts, we will conduct a subgroup analysis with and
without calorie counts.
Type of outcome measures
Primary outcomes (continuous variables)
1. Changes in weight [kg]
2. BMI [kg/m2]
3. Changes in HbA1c [%]
Secondary outcomes
1. Blood pressure [mmHg]
2. Changes in cholesterol levels [g]
3. Food consumption changes in vegetable consumption [g or Sv]
 changes in fruit consumption [g or Sv]
 changes in fruit and vegetable consumption [g or Sv]
 changes in consumption of sugary beverages
[g or Sv]
 changes in consumption of sweets [g or Sv]
 other foods [g or Sv]
4. Nutritional intake
 changes in fat and oil intake [g]
 changes in fiber intake [mmHg]
 changes in energy intake [kcal]
Timing of outcomes
 Short-term outcome: Less than 12 months
 Long-term outcome: 12 months or more
Minimal clinically important difference (MCID)
MCID is defined as more than 5% of body weight.
Electronic searches
This systematic review will be reported in accordance
with the PRISMA statement [21].
We will search the following databases:
1. CENTRAL: monthly searches
2. MEDLINE: weekly searches
3. Embase: weekly searches
4. PsycINFO: weekly searches
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search strategy will be reviewed by an experienced li-
brarian from the National Center for Child Health and
Development. An additional file shows the search strat-
egy in more detail [see Additional file 1].
Searching other resources
Language: all languages
We will aim to identify additional studies by hand-searching
journals and conference proceedings; searching reference
lists of relevant studies, included studies, systematic reviews,
and meta-analyses; and reviewing the titles and abstracts of
these studies.
Data collection and analysis
Selection: inclusion criteria
1. Participants: employees at any worksite. We will
include both genders.
2. Study design: RCTs (including cluster RCTs).
3. Intervention site: cafeterias, vending machines, and
kiosks at the worksite.
4. Intervention: organizational-based, food-based in-
centive pricing strategies and social marketing.
Selection: exclusion criteria
1. Excluded studies: observational studies, quasi-
experimental designs, and crossover designs.
2. Excluded intervention programs:
 Fitness- and exercise-focused interventions
 Programs that do not use behavioral science
theoretical approaches incorporating incentive-
pricing strategies for food and social marketing
 Only individualized education programs
3. Excluded participants:
 Children, elderly (retired) people, unemployed
people, non-workers
 Restaurants outside of the worksite




 Non-academic journals and reports
Data extraction and management
Two authors (KS and SS) will independently screen the
title and abstracts to find eligible studies. We will design
a form to extract data. We will collect the full text of
those eligible studies and two authors (KS and SS) will
extract data independently to judge whether to include
or exclude the studies. In the event of disagreement, KS
and SS will consult with the other authors (EO, RM).When unclear information regarding any of the data
extraction is identified, we will attempt to contact the
authors of the original reports to provide further details.Assessment of risk of bias in included studies
We will assess and report on risk of bias in accordance
with the Cochrane Handbook for Systematic Reviews of
Intervention [22] (Cochrane Handbook) for included
studies. We will use the following criteria to assess the
risk of bias: random sequence generation (to check for
possible selection bias), allocation sequence conceal-
ment, outcome reporting, and other biases [22].
Further, KS and SS will evaluate independently whether
or not to include studies in the meta-analysis. We will re-
solve disagreements through discussion and, if required,
consult with a third author (EO). In the event of further
disagreement, all authors (KS, SS, EO, and RM) will be
consulted and a decision will be made based on consensus.Measures of treatment effect
Continuous data
We will use the mean difference and 95% confidence in-
tervals (CI) if outcomes are measured using the same
technique between trials.Dichotomous data
For dichotomous data, we will present the results of the
summary risk ratio and 95% CIs.Unit of analysis issues
Cluster-randomized trials
For cluster RCTs, we will use the estimated value of the
intracluster correlation co-efficient (ICC) obtained from
experiments with similar features and adjust the sample
size for each test in accordance with the Cochrane
Handbook [22].
If we use ICCs from other sources, we will describe
this and carry out sensitivity analysis in order to examine
the random effect in the ICC. If we find both cluster
RCTs and individual cluster RCTs, any relevant informa-
tion will be incorporated. If we identify both cluster-
randomized trials and individually randomized trials, we
will conduct meta-analysis of the relevant information.
In our review, we will include results from individual
and cluster trials if minimal heterogeneity exists between
the study designs and the interaction between the ef-
fects of intervention and if the choice of randomization
unit is regarded as remote. In addition, we will explain
the heterogeneity in the randomization unit and under-
take a sensitivity analysis to explore the effects of the
randomization unit.
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For included studies, we will record levels of attrition.
We will explore the impact of including studies with
high levels of missing data in the primary outcome by
using sensitivity analysis.
For all outcomes, intention-to-treat (ITT) analysis
will be used as much as possible. All participants will
be analyzed in the group to which they were allocated,
regardless of whether or not they received the allocated
intervention.
Assessment of heterogeneity
We will evaluate heterogeneity in the meta-analyses
using I2, T2, and χ2 statistics. We will consider that het-
erogeneity exists if I2 is 30% or more, T2 is greater than
0, or when the significance of χ2 is lower than 0.10.
Assessment of reporting bias
If there are sufficient studies (10 or more) in the meta-
analysis, we will investigate reporting biases (publication
biases) using funnel plots. If asymmetry is identified or
found in a visual assessment, we will verify asymmetry
using exploratory analyses.
Data synthesis
We will carry out statistical analysis using Review Manager
V.5.3 (Cochrane Collaboration software). We will evaluate
dichotomous data and continuous variables.
If the collected data from included studies shows
statistical homogeneity, we will perform fixed-effect
meta-analysis. If we anticipate the data to have signifi-
cant heterogeneity between studies, we will perform
random-effects meta-analyses if an average treatment
effect across trials is considered clinically meaningful.
We need to discuss the clinical implications of treat-
ment effects if they differ between trials; and if the
average treatment effect is not clinically meaningful, we
will not synthesize trials further if we will use I2, T2,
and χ2 statistics tests for assessing heterogeneity.
Subgroup analysis and investigation of heterogeneity
We will investigate heterogeneity using subgroup ana-
lysis and sensitivity analysis.
We will implement subgroup analyses of the following:
1. Size of incentive: something that is taken away
versus something that has to be paid out (e.g.,
“losing points” in increments if participants make
unhealthy food choices versus making unhealthy
food choices more expensive, such as a food tax).
2. Type of intervention:
 environmental intervention only versus
environmental intervention including individual
or group intervention. with calorie counts intervention versus without
calorie counts intervention.
 incentive intervention versus other improvement
intervention (e.g., free blood pressure checks or a
company gymnasium).
3. Location of intervention:
 workplace cafeteria versus vending machines
versus kiosk.
 urban versus suburban versus ex-urban versus
rural.
4. Age: less than 29 years versus more than 30 years.
5. Sex: male versus female.
6. Size of the company/place of employment: a large
global multinational company versus other company.Sensitivity analysis
As the potential risk of bias may affect the results and
quality of studies included in the meta-analysis, we will
perform a sensitivity analysis excluding the study’s two
domains (concealment of allocation or incomplete out-
come data) of risk of bias if the study is judged as a high
risk of bias for primary outcomes.
For cluster RCTs, we will investigate the effect of random-
effects or fixed-effects models using the ICC variable.
In addition, we will conduct sensitivity analysis of the
primary outcome only.Discussion
This review and meta-analysis will provide evidence of the
effectiveness of targeted, population-level, food-based in-
terventions in the workplace and will guide the future dir-
ection of interventions and research in nutrition education
and health promotion.Additional file
Additional file 1: Search terms and strategies. The search strategy
utilized is outlined in more detail in the file.
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